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Modular type 1 PKS, e.g. erythromycin:
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Biological activity of polyketides and peptides:
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50% of most important medications:

® notonly ® but also products with
antibacterials, Immunosuppressants,
antifungals, antihypertensives,
antivirals, and antidiabetics,
antitumor compounds antimalarials, and

antiholesterolemics
(Hranueli et al., Curr. Med. Chem., 12, 1697, 2005)



Biological activity of polyketides and peptides:

Mitomycin
Novobiocin
Amphotericin
Vancomycin
Neomycin Cephalosporin
Virginiamycin
Chlortetracycline Gentamicin
Candicidin Monensin
Chloramphenicol Tylosin Adriamycin
Spiramycin Pristinamycin Teicoplanin
Bacitracin Tetracycline Tylosin  Avoparcin
Erythromycin Kasugamycin Thienamycin
Streptomycin Oleandomycin Fosfomycin  Lovastatin
Streptothricin Griseofulvin Polyoxin Rapamycin
. sRycin Rifamycin  Cyclosporin Avermectin  Spinosyn
Penicillin
Gramicidin

Source: Prof. Sir David Hopwood

Oxytetracycline  Bleomycin Bialaphos Nikkomycin Epothilone
Nystatin Kanamycin Lincomycin Tacrolimus
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Are there more Actinomycetes to be

discovered?
® New Species - PubMed search:
""Actinomycete sp. nov."" (30/05/08) - 2006 - 40
- 2007 - 38
- 2008 - 18

® New Genera - PubMed search:
""Actinomycete gen. nov. sp. nov." (30/05/08) - 2006 - 7
- 2007 - 4
- 2008 - 2

(Richard Baltz, Cubist Pharmaceuticals, Inc., USA
Natural products discovery & Production II,Whistler, British Columbia, Canada, 2008)



Biological activity of polyketides and peptides:

Alternative strategies

to explore chemical potential

of natural products?



Current Status of Genome Sequencing Projects
NCBI (16/10/2008)

Total species (4787T)

Viruses Eukaryota r:haea Flasmids

2028 1658 — S 38
Bactena Yiroids
Q55 34

Total records (8846) Viroids Flasmids
39 39
Viruses Eukarnyota Bacteria Archaea
3189 955 chromeosomes 1378 chromosomes § 80 chromosomes
1676 organelles 1413 plasmids 28 plasmids
A9 plasmids




PKS and NRPS gene-clusters in bacteria:

Species Size (MB) PKS/NRPS (KB)
Zymomonas mobilis 2.0 0
Gluconobacter oxydans 2.9 0
Clostridium perfringens 3.1 0
Brucella abortis 3.3 3
Corynebacterium glutamicum 3.3 0
Bacillus licheniformis 4.2 35
Escherichia coli K12 4.7 5.5
Xyanthomonas campestris 5.1 4
Salinospora tropica 5.2 516
Photorhabdis luminescens 5.7 208
Pseudomonas aeruginosa 6.3 74
Nocardia farcinica 6.3 204
Pseudomonas fluorescens 7.1 183
Saccharopollyspora erythraea 8.2 410
Streptomyces coelicolor 8.6 135
Streptomyces avermitilis 9.2 356

(Donadio et al., Nat. Prod. Rep., 24, 1073, 2007)



PKS and NRPS gene-clusters cont’:
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68 gene-clusters in only 5 genomes



Current Status of Genome Sequencing Projects
NCBI (16/10/2008) cont'

<2 Microbial Genome Sequencing Projects in Progress - Microsoft Internet Explorer
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PKS and NRPS gene-clusters cont':

Significant chemical diversity

potential Iin sequenced genomes



Sequencing of largest metagenomic dataset:

(Rusch et al., PLoS Biol. 5, e77, 2007)

CAMERA database

® 7.7 million
seqguencing reads

® 6.3 billion
bp of DNA



Sequencing of largest metagenomic dataset:

Computational tools needed for rapid
mining of massive DNA datasets to
hunt for gene clusters encoding

entirely novel compounds



Program packages:
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Cluster Scanner Compound Generator

Java and JavaScript; Linux server (http://bioserv.pbf.hr/)
Java client on user's computer
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